cholecystectomy, conversion (done or not), clinical presentation, evaluation, management and outcome. Strasberg classification system was used to classify bile duct injury patients. Patients were categorized in three groups depending upon time of presentation. Group IPatients detected intraoperatively. Patients presenting within 2 weeks of cholecystectomy were categorized as Group II. Group III -cases admitted after 2 weeks of primary surgery. In patients detected intraoperatively laparoscopic procedure was converted to laparotomy. On table cholangiography was done to delineate the entire biliary tree. Partial transections were repaired with polydixonane 4-0 suture. In complete transections Rouxen-Y hepaticojejunostomy with wide stoma (2.5 cm in length) over left hepatic duct was done. Duct to mucosa technique using interrupted polydixonane 4-0 suture was used. For group II cases ultrasound abdomen was done to look for any intra-abdominal collection, status of biliary tree. In case of generalized fluid collection in peritoneum and features of peritonitis immediate laparotomy with midline incision was done. No attempt for any definitive biliary repair was attempted. Sub hepatic area was drained with wide bore drains with the aim of controlling sepsis and making controlled external biliary fistula. In case of localized fluid collection ultrasound guided drainage of collection was done. Magnetic resonance cholangiogram (MRC) was done to delineate biliary tree. In case of biliary leakage with intact biliary tree patients were subjected to endoscopic papillotomy and stent placement. In patients showing complete cut off of common hepatic duct, definitive repair was done after minimum waiting period of 6 weeks after control of sepsis and optimization of nutritional status. For group III patient ultrasound abdomen was done to exclude any collections. MRC was done to know the extent of injury. Definitive repair was done after 6 weeks with Roux-en-Y hepaticojejunostomy with technical details as mentioned.
The follow up of these patients were done every 6 months. Triad of criteria used was clinical assessment, liver function tests and radiological investigation (ultrasound scan of the abdomen). Outcome was graded in following categories excellent-no clinical symptoms, normal LFT, normal radiology, good-no clinical symptoms, mild derangement of LFT, mild radiological abnormality, fair-improved symptoms, abnormal LFT, abnormal radiology, poor-worse symptom, abnormal LFT, abnormal radiology. (Table 2) .
RESULTS

From
Group I
In this group there were 4 patients in whom injury was detected intraoperatively. 3 were in our own units whereas for 1 patient we were called as rescue team in a city hospital. In 3 patients injury happened during laparoscopic cholecystectomy. Open cholecystectomy patient was 70 years old diabetic individual with ischaemic heart disease. He sustained injury to 3mm sized bile duct from segment VI while separating gall bladder from the liver. In view of small size of duct immediate suture ligation was done. He had uneventful outcome. Of the other 3 patients 2 patients had type D injury. One of the patients with type D injury was a case of double gall bladder. He sustained injury to lateral part of common hepatic duct in an attempt to dissect intrahepatic 2 nd gall bladder adherent to common hepatic duct. Immediate conversion to laparotomy and direct suture repair of the duct was done. However in the postoperative period he continued to have persistent bile leak in the drain. ERC and stent placement resulted in resolution of bile leak. 2 nd case of type D injury sustained injury during laparoscopic cholecystectomy for acute cholecystitis. Immediate conversion to laparotomy and suture repair of the injury was done. He had uneventful postoperative outcome. In the third case we were called as rescue team when operating surgeon detected complete transection of CBD during laparoscopic cholecystectomy for acute cholecystitis. On table cholangiography revealed type E1 injury. Roux-en-Y hepaticojejunostomy was done. In the postoperative period she had continuous bile leakage from the drain for 2 weeks. On follow up she developed biliary stricture 6 months postoperatively. Redo hepaticojejunostomy was done at 9 months. Rest of the patients had uneventful outcome on follow up.
Group II
In this group there were 8 patients presented within 2 weeks of cholecystectomy. One patient who underwent open cholecystectomy was referred to us on postoperative day 7 with features of peritonitis and shock. USG showed diffuse collection of fluid. She was taken up for immediate laparotomy. Preoperative findings revealed gross peritoneal contamination. Blood clots in sub hepatic space. Evacuation of blood clots revealed active bleeding from a vessel in hepatic hilum Hemostasis, thorough peritoneal lavage and adequate drainage of sub hepatic space was done. In the postoperative period she had biliary fistula along with deep wound dehiscence. She died on postoperative day 14 because of multi-organ failure and sepsis. Two other patients had minor wound infection. Rest of the patients had uneventful outcome. One patient had type E 5 biliary stricture (Figure 2 ). Separate anastomosis of the right sectoral duct was done on same Roux loop. Conservative management was done in 4 patients. All these 4 patients presented with external biliary fistula after laparoscopic cholecystectomy. MRC revealed normal cholangiogram. These patients were managed successfully with conservative management. Percutaneous drainage of hepatic abscess was done in one patient. This patient developed external biliary fistula after the resolution of abscess and succumbed to sepsis, multi-organ failure after 1 month. One patient who had history of cholecystectomy 2 years back presented with abdominal pain evaluation with ultrasound revealed dilated CBD up to midpoint. Her liver function tests were normal except for the raised alkaline phosphatise. ERC revealed tight mid CBD stricture, dilatation and stenting was done. Isolated right hepatic duct injury was identified in 3 patients. One patient after open cholecystectomy presented with external biliary fistula. MRC showed complete transection of right hepatic duct (Figure 3 ). This patient was initially managed conservatively. Her fistula subsided gradually. She was advised surgery but refused by patient. Second patient was 78 year old female. She presented with abdominal pain. Ultrasound scan and CECT scan of the abdomen showed gastrointestinal stromal tumor stomach with atrophic right posterior sector of the liver. She had history of open cholecystectomy many years back. In view of her age and associated comorbidities only tumor excision was done. Third patient presented with abdominal pain USG showed dilated posterior sector ducts. MRCP showed dilated posterior sector ducts with abrupt cut off. Rouxen-Y hepaticojejunostomy was done.
Regular follow up every 6 months was done in all the patients. Mean follow up period was 24.5 months (1-60 months). In summary of the 14 patients requiring hepaticojejunostomy 1 required revision surgery (poor outcome), rest of the 13 patients had excellent outcome.
DISCUSSION
Cholecystectomy (open or laparoscopic) is one of the commonest surgeries performed worldwide. Iatrogenic bile duct injury during cholecystectomy is a dreaded complication. Though the incidence of bile duct injury is more in laparoscopic cholecystectomy in comparison to open cholecystectomy, in our study open cholecystectomy was the primary surgery in majority 21 patients in comparison to 11 in laparoscopic cholecystectomy. This reflects that open cholecystectomy is still being performed in large number of peripheral hospitals. Our results are consistent with other studies done in various centers of India. [5] [6] [7] Mean age of our patients was 47.6 years with male female ratio of 8:24. There are various conditions associated with increased risk of bile duct injuries such as acute cholecystitis, acute pancreatitis, cholangitis, scarring of Calot's triangle, intraoperative bleeding and anatomical variations. 8, 9 Lack of surgical skills, improper clip placement and excessive use of diathermy are other associated factors. 10 In our series there was acute inflammation in 10 cases, bile duct anomaly in 2 cases, no known cause in 20 cases.
Majority of bile duct injuries are not recognized during cholecystectomy. Patients sustaining injury during cholecystectomy usually present in the early postoperative period. Usual clinical features are abdominal pain, distension, bile leak in drain, fever and features of septicaemia. In present study immediate recognition was done in 4 patients whereas other 28 patients presented at variable time, 9 patients within 2 weeks and 19 after 2 weeks of cholecystectomy. External biliary fistula was present in 19 patients, abdominal pain in 5 patients and septicaemia as presenting clinical feature was there in 4 patients. Some studies have stressed upon prompt aggressive investigation in case of unexpected abdominal pain, fever and distension after cholecystectomy. [11] [12] [13] Maderiafis et al has shown abdominal pain secondary to biliary peritonitis as the main presenting feature.
14 However in present study abdominal pain was present in only 5 patients. The reason for this is that in our case majority of patients has been referred from other hospitals after 2 weeks of cholecystectomy with external biliary fistula as the main presenting feature.
Management of type A injuries is done by ERC (endoscopic retrograde cholangiography) sphincterotomy and biliary stenting. Two patients in our series had type A injury. Both were successfully managed with endoscopic biliary stenting.
Traditionally type E injuries are managed by initial control of sepsis, making controlled external biliary fistula, improvement of nutrition and finally biliodigestive anastomoses after interval of 6 weeks to several months. 6 Early repair is usually associated with high failure rates. 15, 16 Two of our patient in group II and 14 in Group III were managed with delayed repair. Hepaticojejunostomy was done in 11 patients with the mean interval of 7.09 weeks. The waiting period allowed ischemia of the cut end to stabilize, inflammation to subside plus the biliary radical dilatation help for optimal hepaticojejunostomy. Early repair was done in only one patient. This patient presented with jaundice, anaemia on postoperative day 16 of open cholecystectomy. CT angiography revealed injury to right hepatic artery (Figure 4) . MRCP showed type E2 biliary injury. This patient had no external biliary fistula. Communication with operating surgeon suggested ligation of common bile duct in continuity. Since the patient had no features of sepsis. She was taken up for Roux-en-Y hepaticojejunostomy after correction of haemoglobin with multiple blood transfusions. There are studies which highlighted the role of early repair in select group of patients. 17, 18 There were 4 type D injuries. 2 recognized intraoperatively were immediately dealt by on table repair. Other 2 one each in group I and group II were successfully managed with ERC and biliary stenting.
Though there were 2 cases of vascular injury in our series. No specific attempt was made by us for excluding vascular injury. Associated vascular injuries has adverse consequences in the repair of bile duct as highlighted by many studies. [19] [20] [21] However in concordance with other authors6 we believe that wide anastomose constructed over well vascularized left duct obviates the need of any vascular repair.
Bile duct injury with septicaemia is potentially fatal. Two of our patients with septicaemia expired. Mortality rate 6.25% (2/32). In a study by Raute et al of the 16% observed mortality rate 7% was related to surgery and 9% unrelated to surgery. 22 Helmy et al and Buanes et al reported 8.7% mortality rate as a result of postoperative complication. 23, 24 Mean follow up for our patient was 24.5 months (1-60 months) . All the patients who underwent hepaticojejunostomy except one patient had excellent result as per triad of criteria used. This patient sustained type E1 injury while undergoing laparoscopic cholecystectomy at another hospital. Immediate on table Roux-en-Y hepaticojejunostomy was done. She had persistent bile leak for 20 days postoperatively. On follow up at 6 months she developed jaundice accompanied by abdominal pain. MRC revealed anastomotic stricture. She required revision hepaticojejunostomy. Our results are consistent with the reported result in literature. 25, 26 Limitation of the study is relatively small number of cases and retrospective nature. The good results of bile duct repair in the present study can be attributed to appropriate timing, strict adherence to principals of hepaticojejunostomy and tertiary care management.
